Kiik [RIESHN) 72T 7 b
Wwom ruada 2z bhE

A T TV R 5 M 5 B B (k)
2003‘F3H5H~3H19H

International Cooperation Project
A Report on the Western India Earthquake Disaster Area Relief Activity (Continued)

Lz v 7 —

International Center for Regional Studiess

S S NI

Tenri University




WEEHTICHET

KAk B B & ®H A

HOPREFTETEACHMMEN T IS > T, MDD ADEDIZMPE LIZNEFZT
WBEEII LN EMAE LS BOVOLSL5TII, £/— LB LnE FICHE TETICN
BELE VN, ZOHEFE [FFRESMTuY s rOFEBOERE, [ThZ 1] EBuELE] v
52Oz LS RE ST 2,

FEAELBRTHIINE INEND, RRFOHIIEEZREL LS. ThTofEke L b
25 ABO AL, b < ASIICIBESTIZH B AL EDHFED A ORF., BRI L AEEE
FHEH- T MAMELEFER B DL B FESBE L BNV TIED > TERELD e BRI,
ELI—DODHFEA/B TR LET I LI FEVTE 5L TND,

S T =D E T IANONAIRIT, TV =L L0 KEHPEETORBRER L., BEX
BA YV EOSRAMEEPVERT, KE¥LY 3 v 28R I LeMoricIh TG, LA,
@7 h it 2 AR L HA TG S TEAVWEROBHFICHE LT, &5 Lo ROy 61
WO FBMONT VD, AL MFUCHE 2K T2 L TOREERRTH 5.

AATH7=DEAICBEI IS0 A CHEVIREARID 286, [—MICEEZ L LML
BO A4 LR B OBICIREBIZ A» 5 2] & [ADEDIMHE T 5 2 LIZRESHE AV E&T
7o) LERAFAEIBIZE 5T, LD RO OFHERIT TIRIKS 5> Z LD TE LD, RHIZRY D%
2HEBTH-72LB S,

HZ 2842 [{iEZA0OE | #EBENEAr - L TEERTIIOTuY 2o b, KXFE»5 [H
B ha ] OFEBELTH Y F 27 ,OHICHDAENE ZEIZE -7z, SHRIZThBHRO &M T
Haxhsd k> JBORBEAHTAILERIZ. KFDOZTHEE ZWH1EF - Tk kv,



WG HATICHE T

REAFRES R K OB =

S BRI A L AR - K DXL F - ORE BRI & ) BB L B ERADOHE
K E DI EE A 2RI H AR IHEN TV S, B0 EOMISH > T, EHRFAL
D% % i 5. ALWEDHE L 213, 2 2R AR Tk < BH BRF AL DAL, Fms L,
EFXEAMIEELSAZ TS, NEERMMEA 22 OMEORT AREDKS IS LT
< NE D EEBANOHW O M AZES T, HAIZODA (BUF - BUFFHR 2 & 5 & h 5 IEHE
SR - 5] MU CRIE LEORBERSE, ik ko0t < 0EE 2R L TV 525,
NGO (FEBUFHEBE) 2R 72 LT3R EES LB/ 0, ZHEERIGIZONWTO /v - NY R
WHBFHEMENTHLT, £72, ZThaEYHR- P F26REI A B> TV EEFA S, 1,
FE W SIC DV C ORI, FOMLMAPRIER AR L, B RT Vv FATRMEE > T BH
ZNY: SRR

2V, AR TRERESM e Y22 bOT a7 L%505 B, RERE/Ny Y - Ty T ¥ T
FOTV5, BIMEEDLE— M EFEE T2 & BB IBHORKRGVAZ LTS %, [A
ML UTKELIRETE | [HLOARICETAE D7) (82 EREOMGET, § I < ol
(172 572 | THISHBEAROH, <DL EFFATINTNS, TRTDABHVIZFEZELON
A5 4] OFBIC L OEREG D ORKEREME L a2, HEEORIFE sh &S L AM
DEMNEFH > TR E &,

ZOEBEHINC &> T, KFEAS SERRNISEHY 2 FEEE LT — < 2DV T ORI OIS
. EBEEH A U CEC K G, EREE Y 2 2R o AMER A L, EERICILEO BN %
DEIHBHRBFTE LD TR ENS D b




WLEIITCBR LT

Wkt v 2 —-8 F 0 B ok

20014F THEIEEZM] 4 ¥ F7aY s POFE 1 HERMEEIL T, GEH BN BIZ, TXU A
9 - 1RSI T aHERHAE Uiz, 2 LT, 20029134 &~ FAEEERD 7 & 3 — L R R
25 E LT, SBEOEMENTRTHBOEIC X0 8 2 RO FEMIZ2003F- 1T LR 2 iz, KREE
ZOWEBMETH DA, FB2MBRARELZZEHAO 3 A20H1Z, SEIEA T2\ FPHHELL, 2OH
i, TEEEZM] 7Tus 3 28007 I HZZAZ VIZEWTHEETE L2 E, 7T LKFER
BISENGO A2 Dl - Tz, I 7T —ADEEIZNT, BRI SN2 HARTIXEIRIC R A Z &8 h 0
TRV —IFRT vy I AL OSEEETF LY D 2 — ZAOEHIZ, WAOBRBEUZIRE > T DD
WTWe, SFHIET L AEROBBEOIR, 6, 290 o2gby ORRL 2Hmica 2R FANS &,
FER R IZZR0E - A L, IERUERE AHRUIZEAL T3 L0 S EEBEH E R ET T,

ISR ATHICERO R v v g Y TCH T - AR 2, EEOELIZH DT A ) HKRHFED
FIETCHRIC AR E RBRESET TR BOTRIEN Y PSR LA 57, WIETERY
EDEFRIZR 57200, ZABBRSOLVWTRT 74 VERIBZRL TE» LD THA D, FAE~Ny FT30
BUERT. ~7 v HHpkO vy P HEERATY VAR MIZEAL T ARED T Y 2 5%, [MEF
b b B EDHHHBEDIZIT > 725, IV 2 5DOFREE L Y HR-LERTART 5720, HAT %
NELTEEFTDE T 9 THEBADT S, HABENA Vv v N EZIROSH 72D I L2 & &l

LTz, REGHIFZE RN A CHRR F2HE2 T EY 2 ML — 2 3 VIMT #2475 7248, it
W& ASALEED B AR AT BCEHFIZBE D > T B 2 & & T L ERMTHI-> T, 30K D ZDHEMANTu L
WAL TEEELE > THEDEKLE TS,

Z LC, SEIESARS GEIE S IFIRESIERE) Th b, SHFEEBOHFEME NS TETH - 725 3 B 4
YETaY s L, ZOFEFTCIhELEH I EE Lo, EDROHERIT, fufRkgiibiz b &
XHONBEMIZHBDEAD 2, WFRIZLTY, ZZFT<hiddharhid, FbhrLEHEL
DHPBATHBEEEIRENLTOBRETH S0, ZORNIKHEEL LTH¥EEBZAL T &
EERFUTELEVESLVEFL TS, LrL, BLONEDPEINE, KZOZED LM
i, TIHZ AL VISRIFENR TIT o TIRL W E WS ZEBD LS G0, Lrs, BFFEEIZE 0. 5
EAIZH LS TaFEAOmE | 2 HIEL s By ohs [EERER ] (EE+E5T) 03, By

FE2HL2ZHEL BN EWS,, BAKEOBAOHIZEANTITZIS L 35HE [6562L 50
X9, ETAMAKEZALE NS LWES LANTE AL,

REORFAZ S TEIE] & [HE~OmS | 2R A7, KERUEOH 7oy 22 Mg
WA E BIZBL LD &S BB CHFEORRO 5 02d b, MA T, [bEAOHE ] #EFRGIZEBL
£9 &0 HIGTHa & - [ESW 6] &, 2 ORI FAIZ 20 L EEO RS & 5 L.
ARG TR —EAEIZOBRRENTWE E NI IFEOMEHA 5 &, Zid1d 8 & & TRIMIES

— m -



WERRTI A C
K OH k22 2R S A JU A e T
FHABIES SF A L] Bl S oo i i

WEBRATIRELC
Wb v 418 FE [ BB SR ceerrerer it I

O [FIES BRI T TT D . 27 b eeseesseemses et e e e 1
R R R A S D A B S SRR R SR AR S eSS 1
D S QA T XTI 1 27 | eeeveenennenentn et st e 1
3 R JAE T o e e 2
A HEBDF DI A BEE A 77 T XI5 5 Ly eeereeeess st 9
5 . JRHEBR A 37 ¥ ereeem ettt e g)
B . TEPR TR (R 30 mw= JL) eeeereermmeeinsimies it s e s e 4

CEEBIMT U 7 b LTEMUIT TS T LPIZ reererrerrsrseiiiiiiii s 5
L. A Y RO B LA 1B wrereeenreessesais sttt st et 5
0 A RBBE D ZHRE v vvvereremm e er et s 7
T U q T e [ AN e e e e s 7
A D a AT H o= LG O B  voeereerreenerr e s e s e s 8
5 MBI LT 7' 5 [y veerenneenmnnsonmnseinsee s oa e 9

(1) Y 75 ) veeereereenmeam ettt b 9
(2) 735 F 4 T 4 FFTOTGErererrreerereerem s 10
(3) HABERE S 1) & AT ORI v vvvvreeesmmomimentsinsiiii i 14

0 U At A —IHIFINT F 5 T A FTOF 1y 27 5 LGHTR eeereeeemsnee i 17
1. ASQOFERTOD Tty 27 40 Ay veeeeseeeses ot 17
O INT T T4 FLOD FEITIER I v vrerereeesreesehn e s 17

(1) HUJG « BT IRI -+ veeerrveeemereemmmee s ste et 17
(2) REAE « ORI e veeremmeeree ettt e 18
3. Fx oy I ADREIRIT K B PR E eveeerreeraree et 18
(1) F 2y 2 & ALYERHEAND BT oo oo 18
(2) FETIREZE « FETTANODBATE - oveeete ettt 18
(3) HANRY + NI AL Z DRI L W K eeverereensesenmmmeninsinsiiis s 18
(4) JEGRULAANOD TG ++veevvesresenmnsrnnnmrnsmenns s ettt b s s 18
A ORI e veereeee et et s 19



L B N B w o R 23

1. T — B UNE 0D JET] ininnssnssnmssnncnsmnnnnsenynsnsnsssmsnssuan s rass e mass sos s snm st Ko i iiosnnn s 23
2. T T OB DEITL - eevrsresnrsiretarssntuniannonssnsisasrosisnrosisessstrssmmssssenssssssnssonrsssnsrssssnsanas 23
I b R | T ) 7oy B AN 24
4. F&o }:%\fé‘aﬂ)é%%g ................................................................................................ 25
A VFDETIHZAZYAN— [EEEBIM] T IZ T AOJ ] rrrrrsrsrrressersirsarsssersorsssssrssnnrsnns 98
1. 4V F « 7—F 2 FTRIRMATTZEATEHE -vv-veeeeremrrmrmnrenn e rnssnes st sinessaes 28
2. )f?z(ﬁiﬂ7‘/ T« NGO7VE¥Y :/ZK‘EB$E%§ ..................................................................... 28
3. [Za—Hhi]| & [HEAR] TFNDIBHL oo dnissmisissbisbis v siiiia 29
4. B FIRHUEEIZ B B 1 o A FEA cxmvnnmonmsommmnnsiss e oemons s s Somspss S s A SR AT 29
S, HF w7 AEEEBIIE A o tiirrmresssensssssesnssstansessasssarnssssurarsns s e s an s or SRS S 31
6. FEHR Y (DB A e ovaettmninsiuen s iah i s an e aadonsaraesshansaathases ios ssatsesessstsarantvhanssnnasssnnnsnen 29
T T T H DR B Y b sos b s oy o I S A e b MRS GV 39
8 . T T JL TR IR A rrwswnmmnns e sy e e v A b I O R AN O VA A 3 22
I G I 23 5 AN T PPN US SRR 33
10, HUESAKER [H L — X | & F DBIEAIE o orvreeerrmnmm et as e 35
11, MYETAE D 720 O G BB EREIE |2 DL Y evnersanoruiinsanaiiveiaaiassiosiosassisssasndsssasannssnssosanse 36
12, TEA VISYHBEEEM - T — FERODAGHLcerrrereerre o avinnonasssisissesisesssvonsiassosssinimmannais 36
13. A =T 4 —BEEB + £ 4 7 W — FEE DHL L1 o rer e sssmessissiusammisssasassonssassarsverssssossss 37
B R e Pl e U o T N 37
LI 3 1 1 - o s S O U PPN 39

[ADTISIL B e NS 5D 2OE R &ML T NZERESMT 1 2 o b I (g%

i

4101E) /D TDA ¥ FEHGE(T I DR 204 /TEhiiE 74 ¥ FTOER 4+

WU T AR (T I PSR, 20I4E) /T7a s MZBMULTIREE B Ek2R 20
B) /T 3EHDA 7 B 28R4 T AR (GREBEERE 2104E) / THATIEREB T 202 & g Al
(2R, 1 aIE) /TICRSEFESM 7 2 ¥ £ 2+ in India /NMIPET (4 Z25=7%8F 1 [A)14)

o i

MO E S0 7 L8 LCOEBESM T Y 22 b ADE R e, 46

HERRER  SAE BB R EWATY IAH - BB E SIS, KSR, ACRER
Y RAARER A ARAR /%61 BEESN TS9P 2 7 FH 5NGOEBRBAFERT (20024 3

H 3R 22B A 2E)

® %*}l .............................................................................................................................. 50
%Bmﬂ‘;(ﬁ#;j—@/f D A Y B N R P PP P PSP ST 51
1 < S T T 59
A Manual for Building Earthbag Shelter (7 — 2735w Z°3 2 J)L 4 = = 5 FIL) worveevenneannnn 53



HEBERM7yay £ 27 MlZoWnwT

1. & @&

ERRBIN 702« o bk, S8 L EEEONE 2 HA L - EER AR e BE S ) £ 25 A% HiF
L7 DTT, 2FAD2001F8 B I REDEESMT Y 27 bad Y FTERELELL, 20
FHIZOWTIRVE IR Ty x 2 FOWREBRETHEAN L T E T (PIGICBHEER -5 Y 2 b 24580 .
FOFBEBBISENLEYT, 7uP sy bE—FCRETS & AL UTOREMEE ML T,
FOMAFHEIIRML LS & T3 RFWEDO—BE L THDMENE Uiz, SEETIE, AP HH%
Ri7e EHUGO MR A LBEA ) F 27 2ORELAEhE Lz, ZOHRT, B S LHEFOH

SRR, WA BT AEEEMHERE U ARRIZE EE 540, AVWITHITASHMANTRELE
LTl - EiEABAT AMBEE LT, Bm@o b iy 29280 [Ef2m] o 7av 2 b
AIERLE L7, /S 0y b UTHEBHR & & - 72iISs, QOfaamomHh 020014 1 A26H (FF
KEBODUHTEH-7) ICIRAKEEOBIEEE LEb DL ORF FHELT TSRO A ¥ F
CULP, AYETIEILT 9 A ELYINA (GRYRA) O2DICHBUEEIOREBH D 4, L34
TIREHNGO AW U TR RMOEREEICFEF LI L LTIl e b0, I VBB
WHOHE L CRETEd 5 LT LE L,

2. H2E7AY Y b oy s, T ~ TW@IM
S 1EHD A 0y b EFLABEAT, B2AHOEIEE o S et 5
MTEYxs b ARELE LR, S, BESMTOSx T g T  ; *
5 b QI - KNG - BT SIS BN, doxpe Lo T A
Fr X M7z bifize v & — (v v &4 —R& IR Rk, L ?”me {I:;;ﬂi“
FLOHSFERT) EAD, ATuY s bak Y 2 —OP i”mmg}% Xﬁ%ifww
2LhbhE L, PR DrS L% Iy &
WSciRE, HERIRFZEEM e TEESM] v 7 Adfik i 43 it nﬁﬂ“T““

D2 SRR ENTOET, [EESM] Fur s AfBERMAAT oY = 7 b &4, gL £9,
ZDEMD R &y TIZFEBOW A Z A B RR & W NIBERR 2 5K Eh T Ed,

FoMBOEBESMT Y 7 P OFEE, 1HE LKA Y FTHOETH, 81 EEOEL 2k
fFIZE EEFo IR E S > TE L,

Fhit. BETa7 55 LTONBDTRREEMNLTT, 2003FE» 5, BERIZHESIHH U F 27 4
LT, KTuP s MZBMNIL R bW 4 #R T v 74 7OHME L TRED 2ZTIME L
<. [EEW ] OWRERE AL E4, ZORERB I, ERESUEEROEMBE L UCRED
HRNAIROSFEICER U & A, HOCHEAMEE - EE A Z itk T kT, BRI Y

2 b EEBRG IR OTEENRE RO O L Ui & E 32, BARE LA L L2EERSNS
02 PONEEMELTEDONBFDORETT,



3. Xm#E

H2MPO7TTY 2z NI, YU, 200248 HIZHKETETL 2, BIIFRER0Z R D DIBEED K
PH20BITKONIE L TWNE Lz, & ZA02002FFLIBE, 1V F /5% 22 v OBIRAEE 125
THEES e E, IOERRD AT & 2179 6 AU I3 OMEE D VEATE R 4 Ko 7= fE i & o L 72
728, KBEFEMITER L Tk Uz, EHTERISEN BB AL S E L, Ehild20034 3
RELT, 2 — RN K UBOTHEIMB R % ARHIK AN HATHEL - 307 4 3642 T20024E 8
HICHZRM L & U, BUCAWR L 20 BRIy 4 — B & HIZJICAA ¥ F BT & B2 A
TINGOTC & % Jamnagar Jilla Samaj (JJS') & D4THE b, 2001 EITEK L72F = v 7 F AREY K
LML, 3 HOMEfERDE L,

9 L7-¥fii & #8C. 20034 3 HIZ1544 205 5 2 Bk & Hadi L ¢, 3 H 5 HICBImGZeik4 ML
T, 3 AI9BNCRIZ=HIC RS 5 5 £ C0 2O MM, F 2 HEERM 70 Y 2 o P & FELE L,

AV FTOWmENE, 20014125 EimE D v T — MY v & F H— 1D 2 DDOHIXIZ BT 3 Hh7E{E
WTS T LTE, WRIEST 77T ALSMIE, 7 —& L0354 OFHERIC BT A& E S L &M
BIVT T L BHHTT 77 D8 - VN VEOWMBBELND T YT L5 EEATOET,

4. WEDTODREBEZ /7077 4

20014 1 HUSHAE L2 E T D%IC filh, 2 FEBOABHOBH L F LD THEE T, 2001
FIRE LR, A v FIEESAME LT, ZOREFEE X2 Y v T — MO $F 2 2 v [HEEA
DT o ik, EOMEIE VS =F 2 — F79T L7z, 4V FBIFOREIZL 5 L5207 AL
BEFEITHN, EBERBLITHFE, HERBSTF &0 K REHTY, ZOREICS v FENEZEZD
[EPEA%RE 213 U &, IOk % ANGOMKYS BIRHR B 4 BB L £ L7, Z Db 1320004 & F1E >
WRHNTNDEZ L b 5D, HRPKPREAKEO AT E M MBRE E Ea D, HELEOKX ZME
EB STV Lz, (FTEHEOBRIZ S KROMRERRE Ui 0B e ¢ 5 20 EEEEIIH0 . %
7oy BATEECIE. 79 b — 2 P RBULE T LT ANLNOHUSERZEN 5 L. X % & F A 5 MIT
BIOBAENEN T E Lz,

2003 F-DIRFRITIE, #RITERCIRMERIC & 2 FERE T O MIFZ L AETE T LTH D, bhvbh s GE)
WEE LIS T7F v T4 IO TE, MBEOEMHNLREI XSS X, SN NERREIC B
WTBH2002F10H 2 5 EEAFR SN COE Lz, Sl fFEEKE Y 2 —RIZBEFH 7 v 4 &H L
TREWETY vy 6 F H—IZAD E LD, B TOREDEMIRRNIZITEAERA AN &
AHEEAL TvE,

LU, ZOMTOFEDIC KB AKRRIMIABNTH D . FERAKS BEFARD MR X 7 R
ELU TR TV &Y, JICARBIHINGO & fOR KRERRICHE /A B\ 2168 & et B3R E 20 7= 7
12758 LTHRESIT>THET,

IO LRI TIZBWT, bhbhOMEEN T2 A1k, KX 3O06/MKLE LA,

DR P10 TR & NPEEN B & M7/ NVERBIOINIC 7 — 208y ISk AR Y A A RS L T,
IR & LT k7= 5 B EHICRII T & B ik & LTI 5 7 a5 7 4¢F,

OB AREDOHKED—DE LTC2001FOF I ME T« o N THELEF L v 2 4 LIk
REHKNDOHREERTANRNDL TS5 LATE, ZO200F/IHINTNENTF v F 4 MIZBOTTWE



BV

ZoHOTUS I AE, Vv st H— AT 58T F v F 4 HORRSICET AT v Fy b
M. ZZIZ20014FIC@E LRy HEFTADEN E HARER & L TCEMT58 DT,
IheTasr g Ak EBOBRIZITOE Lz, ZOWEBICOWTHEL 7,

5. FERKA /N —

WHRMIT D20034E 3 H 4 ., Hlsorfbifige v 2 — kBT, 2R420A T, H2M0EESN 0
=7 MIREKORMR =TV L,

TERkIZ. IFO X v 8—TF,

o3 EE Y
U S

M Qe bafie v v 4 — . FRFITRR)
(Mg L ze £ v 4 — . FHHERE)
(REEBCBA ARG, AR Y~ 2y v g vV 2 =)

Eatll

HLHOEAE - GERR s ARHIER

Ji =T 2 S o

B ECHE) M
i
Pk
530
0
i
YRk
it
SRR =
JH
AT

o ]
BERX (X
tra—f. tHEMEERR)

pOBRRAZE. LB

(PN

Al
e
et
B
G7N75)

55}
ELis
W

)

*

Uiz btz v 24—, v 4 —F)

(15 9l
(15 4 28=7%F)
(249 REHRD
(244 79 VIERD
(2% 77 VNFHF
(24 BERZER)
(45 & EZRD
(4 9% K4 V%R
(BT EEAEES)

(Fethir&)

(EER)

IRERFOHNED



6. JOEBKRE (X752 1-—J)

13

14

15

*1

*2 0

B8

3,/ 50K

3./9\)

3,/10(8)

3/11(K)

3,/120K)

3,/13K

3,/14%)

3,/15()

=]

12

8 0 MAKREELEES. £A4% AMAHTL—

9130 KA/ YA T (11 005 &) FIAMsg
BAZE13 1 00%—21 1 0055 7 — (=7 —A V5 1 7 315{H)

7 —HER%, BEHBEICRER, /S A Th T ILIZHE)

(23 30HF = w2 4 V)

T

FU =TT TN, INZTHE (ITERE 4~ 515D
T OH, F Ve N—LEfR

FIIME T =\, N TR
Jicai g rEhifa, 7V —THNTY R 7 —2ekA

FY—2:40—4:35 LIS (TF —4 V5747 112{F)

IN 2 CIEINBRASE NS B L [ R 2 IR

LHVN4 1113012180 ¥ v & F H—IL (ICT147{H. fiiZetk)
Vo 5T LR LR TV ISR, (K

Yy LFrii-n {EREE. BREKRER

Ty LT -

DN Y

PRI T A5

JIRI 0 RS, £ o 5 & L. AR
Towasm—n cen. gaem) . :
];)(,Aj-jf~)lx - o
!_“/“JVL\Tﬁ*)‘/ . |
S |
Ux AT - |

3,/16(8)

3,/17(A)

3./18(X)

3,/190K)

Py AF A 1111512145 4 V34 ARE) (ICCD714746)
LA Ry A) Bl HEEHTE

EENTINEGER . . B Y XA METEIR%. TrigA
LUINA 20 28— (7 — A v F 4 7 3140H) 1 1 40F

CFY -

a7, |

— BN~ 22511 1 4035 - /S A RIIAN  KEBHIRELL R

HOTEL ORCHID GARDEN
Tel,/Fax . 091-11-5841660,75818700,/-01-02-03
E-mail . orchidga@vsnl.com
Web . www.hotelorchdgarden.com
HOTEL ATITHI
Tel : 0562-330879-84 (6Line) + Fax : 91-562-230878

3. Y+ 4t H—) 1 HOTEL VISHAL

*4

PV VAY (N

Tel,/Fax . 91-288-566951,/ ~566956
E-mail © damjis@adl.vsml.net.in
Garden Hotel
Tel : 91-22-22834823 /22841700 - Fax : 91-22-2204290, 22871592

TG *2

7 —EBu e -
(S

LY INA
oA

Uy bF A=A *3 |

VfA%ﬁ—wm‘
|

Ty LT A0
Vv LTI

Uy LFH =W

Ty hFH— il

U LA -

Cw Lt H =LY

Uy Lt A =LA

L VIS *A

i Aaeh S

15053043 fiRt i




WemEEBEEM 7Y 22 boTar 5345 ZONAE

s ey 24—~ O M

TYVESEHIAREE, dLEER v <4 mBoE AR H R

1. 1o FNOHEEESLEHD

e b—1Tid, BICBAvEE % 55 HILRER 00210445
A AL Y FIZRE T2 EMOo 7T ) —mBicE T E L,
BB S HAEH TS T R, M THEEE
SEBEREENL RS L, BHICFRB AT ERE D20
BUADER R — L O L iR, £fs L B HR
D BAAIZTT B REHT L O OED &, HED I
TFRID & U2 AR, 2@, G-I R
WZe b o T, HRASH, SRF L -HEHEORE L
| &% FHERMEL B RBMO AL TTZ 5726 ]
MR CL, Fv T hRESHIEERROTS T, F
v — F = LIS AT E B ARAR, HThHhSNP A BHE
&7 =R O K F AP E LT,

4V PICBEHAANTE A, DEZESIALDEX
LEA LEIZ, bhibh—f3E, 1V FiskiEns53HE
BEBHISTE &I LIZAD F L, (BBROFRBM
L= b DA TYH, SIBEROEE L WANA BRI
BLAZ o T Ed, P39~P45)

Th &V T A Y FidwENZ RO TR E2RO AL,
102701 i A (20014F) & hh A CoEd, ZO8IL, b
BEADODHETHBE I L&A Y FOADODT ) — 25
TERELENE L,

BHARO AT G, WL, ARk E UTARE AR
TELEVED, Ny MR FLEFEL T, BEBAESET
34 EBMAEFOHRAFTERL b - TROENEIFTIRD
Ik L,

e

B

TINTEFEZOHFERR SN (5 —Df)

B, F U= b A0 T EEH, TSI F v
— & — /S A CHEER AT Tl W Lz, 2O, ERG
WOWNL DO T OHEA, BEIEEIZIEND A 7
LRI WEETBEOREETEAL. A4 ThiEN 38

BHEEEOT ) —(FU -0

Yo (i) #R3Z2IChDE LR, 7Y —DR[RI
EINDEIEIRIZ B 5 BB BLBUND 72D I 5 5 L2y
OTHEEREYR, ARE»PZERMCHERE LR, £
SDAM)—=bFLFLYEHDOANILZFEEOE XD
BERBEE IR T L 7=,

AV i, ITEEPERLDT VY 2 — 2 HiliH & HRE
Wiz aEE LTHbNE—, ERAEE LTEM
LRTCOET, 1970 LIE, #~DAOEHBEFL L
309 S OOHBMIEH O Z B EBR AL ADDT74%
TT, #—A bWV bV F o HIZRIE SO>S 2HED
BELFSRTOEYT, #—A M. /ST EY ({HE, &/
HBIRE), 2v v U7 (REFCMHEL, BEEE),
YrAve (FMA), Ya—FF (R, kfiH—Z b
FEHT5H) LD AR, X HICES, 6 HS SR, il
NPT CEBENBLAFOF L EhTH AR (v
D FZ N T e DT — & A T AR & IR A T)
BEMAELET, 20— X MilEIEIRRE & 128l <
ETWHEEHLNE L OO R AR SET 5, L,



T, T ORMOKE 4 A 2 80 2 578 A A S DT
HATEY, BIEIZEOWTERS AL L), 3o MR
BEMALBERNEGL X3 RELBENE LTHIELT
W,

FALA — 2 FIEEAODI% . AOORLHAY 2 — F
7. Vb bIEERE. 2ENEN20% A A R & B
R, E0IS%BRIBRMNA AT L EEDI LY FoBrLE
bhTnEd, ENARHEBITED S 2R L5 L
Tt A 513, Wb S BHEIZ0EL Lo ALD5000
ABISHEEY, BARE A 2ET HAEZ LD B L 0bhn

4. ZOBRED ADBREIEATMES A 25 688D
FEE Y P HOALIRIAIZHY Lo g3, i n
TRANESAFIE T2 LEbh 0, < £ TCLHREIC
By 5l T,

BHRAEOFARE T IHIZ14E, 7L EO2ERGES
BEIE1,000 AI2668 (#9—F L EYDFAELE S AID
55%). /37 3 VB RE#IT1L000AIZ 36, FFHEE LT
it % [FRMEFEGNPIZA60K L (HA34,210% F L)
THhHZ b, ZOEPMIERLIZH S &AWL,
<7,

s |

%%ﬁ—xh@

£ 2%
ZRY~=bFIRLY

(LRI DOFTESICT)

B
Sy s
(L2 7%12002.8)




10f2LL EOSACID S B, 145 LU O 7612 2{%500077
N, ZDHI B 1IEANEL e, Z2O0LEA MY —
FFARNLYEREASONTOHEY, 2o TiE, Al
HOA ) — FFL L YOREA3007T25 1 {EEA
TOWETH, AV FARKOERE»PZTHDE L LT
9, JLARO AR S K |, 2= 7 OERHCHIAUE,
5 ERAMOFETFI0AH 206N (HAIN) . SRR
KMEDRWERLIZ & B I EHEH46%. 5 e RAMO (KK
BIFOHHIZA0%TH Y . WEOREETS% ., WADHT
HIFO%BIZEEFE H>TET,

ZOMETER AMEBl T L. T 2L TS TETOHE
W HENLABZMERA M) — b FL L Y OFEEEE
fReEEd. b THAZE1IHICLTI Y FOESL L
DREREFHBZLEEDE L (BIFELVF— FITE,
ZbY— FPFALFL YRRRE LEESRAET 212 L
DRV EEIZDOWTORES S b ¥, P39~P45),

2. WFEEDHE

77, AL ADEHECH b, MREEDEN %
B2 ET B A E T, T2 TLIAL T, 16MhHER
518D R E TIA YV FEA4 2T AKED S LIV
L HNWFEICR WA e EAE, ZOMDIOREE LT
L DOFEEDOTWT 7 75 (15655, & HILAFES S X
EOIROBEE L THEO KRG T2 bhlzd—TU N
— W EIBI Lz, 4 — Ve —illid, TR B
R[A AL ST ZOABEDORIPOMWFHRENDL I Lh b,
TIHOEE AT b b & & S IZEBHEOR D AR %
ToTHh, BHEE»S ¥ - Vv n— L CIRERATHE
Ik BREMNEFEOT 5N TS,

8= ST N—IL T BT

BOYEY 7 — RGN WITOES U A KET 52
. B BDOENTYT, 77 2104 RHIRKOKA,
HYF A ANKOEABIIHEESNGBELE L, HOx
DPTEEN A2 I HADRD LR E ko T E
¥, BHORYTHBY I URHEE & HIZF v 4 LY
NDINIHEETRHEIIE 7 (BLWLnFyv DL
DA E BTN ORERKRIZHLTCOET, P49). T
WOFFRRBMAOHEH LT DETT R BT,
WAWALEBFTHA Y FAERZZ S ICAEDELE

Fr1ERBIE

M, RTFARLANS v, BREORYFRDEE, WThe
BT, BUOEBLSIBHZOEDELLNDTHD,
LN E NS — A FIER A DT,

WERGEFE L. &%H, L3457 ) —TH 1 IR/
DIL7 7Y FEOWEHIZEMLE LA, ZOBIZE,
6 i & THAIZ AT CDOL bz Y Fo BDT L T
7 v AR S D, BV FyOFME LTy r A&
DHNTOET,

3. V% 7—hADK

7O I ERIZLERE B, F -4 —NATFY LS
RO, ZOHORHEOFTT ) — 206 434 G



RAY ERHALTCT Vv 53— v MDY % & F H—LIZ@h
WEL7,
EHEICEHSH. T —Clk, JICAA v FHGHF 43
WAL, 4 ¥ FIZi 3 3 RBEDEEERIOBIRBE
EETHOT OO 2o FICOWTHEABS L L IC, Ak
HOGHFIEAEN T L bIChiREEs L L, %
7oy ZDH, HAREEIOHAFBLTN (HF4 v Y
VAA) ERE, RITLUCOHANREARICS v FHfEE B
HMETEREMITELA,

JICAT > FEHER/ %550 (2002.8)

&I 4 PERS 2 HETHEE. HET A 4%
GHROHA Y FOEBEREIZHEL, Z0%MRBEIL e
REETA V FOESLICMh B L& 812, 4 v FIzhiT3
BAEOERH N EEOBEEID, »O4 v FHEEOM
BEFDIZEZATY v AF H—NIZATTF Y —281
[F2pngE L,

A 0 165053 DINEIZ S b 577 ) — 22k, |5
NEH B 2 TSI CF = v 2 4 T B RE TR
VU EDBREFMRD, Fx v 24 hy 2 —-0%ikn
DETh>TEENT, BIRE LN, o775
VARV ERIZ OOOMII A TET S HOSFITERT,
R, 1 EBNOSRT 213053 OFT L v 7S 4 121N T
LS H0 XFERRTBZI LD F LI,

LR, B~ XL WS QRTINSO Z & &
HIR LA COAHEFEE TIE AL 0 S BERD LY
DEEBLEEM 7L I TF, 2T, RoLBHLEL
YIS ZER WO E TR T b fTORANEED,
FEOMYAILC I EVHEBIZWE T2 icxhEL
7o AT A D SR, MRS L —HES LTS
R TR & ERIE DM CREHOIRAE,, AL . BN 1 3A
T L 21, ok F A e & I E RS
IZRE LT, B LMD 5 2R LRk L iR
BER R, 4251 05500kt 7=2 2 v 7 — MY
Vo LF - L EEICIT TR LE L, IO Bz
U bF A - NI RE . BUHENGOD % s — @
AERZTT, HISICHFELE L,

4, v LhFH—-ILTOBRLE
CA LT TN EPPZBZTT T — MIIEZEA VR

ICREL, 77 7ML I2/3F 24 2 LOFIEICH L
72T ANZAY5,00005 (20014F), FHApELE A VT
RADMIEDKEEH & LTI & Wit g, &
7oBREE3E. M. B, o v b, L (LR s &
UBLE L & 1ok & A MR LR T bR T E
T, FEAYHNIT - HrP—EEhiTdsn, W
BRI HIE SN TODIME T BZ L TH
LNTED, ZTITHEPRTLI - L I3EEOETE 4
MASNBZ LTk E L,

DUy AT H NI LR OE T, I 238
BB &, ARADHNSL ZLIZENTTA, B

SHEA, MER EOMECIN & SN HNEED % & -

4

e .

T LF A= IV O &

EmEEOEEE



ELWHTT., FAkb T, IR 7L 2 PR
IZLC, ZZTLBEMMAELE L,

R, NTF 27 4 F T, HREORZE b —T &8
WL hE LA, THEIAL D> I, BHAE S HiE
Iz hNbROMERIZBINL TL 3hERHD A4 L%
EDLERED 1AM LU,

IO XD BEEOARIZIE, JISAV/S—De Ty -4
VFEAOYREEREHELE AECH, NGOIZ X AROE
2R E. NGO A Ll A2 L, /=, 1
Wz 57— o — FERKFEA, DR 5H8%
LTWBHEXALBRIT A E S 5. 19640 5384
R A AR 22 & TR R Ty 7z g B E e
vy =B YT VEER) Rtz b e
Yz HETRMPAEEHE, YV -5LERoTND
A% BB MAE LB 5 EVWE 4 L THIC A
BWEEF O ZLETEE LA,

EIARTy AFH=NIZEE LS00 5, BHIOD
R, BN LS B X b b > TRFERRT A 23— 235
o RN & U CHOSHIRLEE DT T hTn s
EHRBOFERBENX AL, DEOLS HEEERL TN
E A

[Tz DWW TR, FAEDIRTEA SRR L 72 & 5 T,
THIRPEREOFRE IIMWAZEL S » 425, HMTHELZ
WIS E XX L, THITHEEERZSTLTIREL
AR L BTLA, TERR, BN G EEERA T

:\. _':"."?_.;‘i_""-.-—-‘- p=l al H e

7= 1 — RERAHO BAADEE £ SR

FFARBENMGHO LS IZTE L, RITHTORRR
OBERCHED B E L0 S R, HFEPROREE 25D
BB T L) CTRRICEEERA®R A ~ 5 HzDk,
BRSO ORECHRFALNREFL I EWMAE L. X
EOFEEL LCid, 7V F IV aEDEERIZ A TOREM
WEIG EEFo T Dy B, EBVET, T
DRV 2 EHB L, ERIED -0 OMBR. 1V YV,
Fy b8V H—X, T (BEALEETLO0
DYDY, MARSE, KAl HEEEE AN, EREEIC
B4 57 L aBETRETL &5, MEMIZER TR
IENAZE NS &9 BRKR TR A —RO T (i
300 R, BV T TRIOBE & U2 BRE S VIR
IZREZEL TV A Z &AM L MEAMIRGE IO BERURE ST SR OD
LN SROMEEL LTEN-TEELE)

TOV -y AFH =ik, 1AL CHEREE O
BEfFNE L, ZO%, AVSHIZBEBLZ, 4v3g
TlHLT, MRBEZINEZD Y 2 vy EV TR THHE
AY b, LV 5D L BEEEAN LIREOKICD X &
L %%

5. EEEIOT S L4
DR ALY

200148 HOH 1 WA DM TIE, 77— A5y & (+%8)
AEBRIZOE DDA SITC, EBITnIREHES
SEAMEEORMAEEFLE LT E L (BRI
Hxrly), 8L u0BELEbh s LEEET
FHEET AN HNBER, ;4 7)) —FOEirbs
VINEBEEDOTY, ZOA Y FTOE 1 R HOFRA % B
F A, 20024FE 5 FiziZ, 7 FONGO, [|EH4 2 EEK
HHl] OREV a7 - FRF A KENMAZ, ENBAERE
TEOW S E 2236 REMZNHEX (ANAZEED DF
Wi, MEFREBIITFL FFA v ey 4 -
LTWB) EME77H =24y RIFREEAREIZT — A3
v (188) #HWEY VA —FHEL, HEMEL R
<, R CHEETEORFNE Y= a7 A3 DEITHT
xF L/,

KECORLADN, TatT - rir 1 RbBH
gt - rxF 4 RIE, KM LRI EREE T
MUIT R LRz s o ueif i v 4 -l L ¢, 7



= ANy FIIDEDOLI>LEE G ABEE LTI NZE
L,

— [HHEAEE . Hae (AR S OH). 2L
BB OB, MM ESE, R 2, 2 B A
Ry 5 Z LB TEET, B IRIOFR-41
ZAEWMBIEBNULCELENT, FA-bOETICH
5 LEMREREMS 2L (138) XZ0BHERN
WHER X U BABH REICWA AR Tz
W RIKFOHEAICEH L E¥+, S8V ED
EHVEMFFLTWET, (Joseph F. Kennedy 20024F
5H5H)] GR&E k).

—To International Center for Regional Studies Tenri
University

Simple materials,human skill and engaged hearts,
minds and souls can solve the problems of the world.
By using this humble sack, together with the earth
beneath our feet, we have made a giant stride in
consciousness as we endeavor to help the worlds
homeless.

Thank you to the people of Tenri University, who have
made me feel so welcome in Japan.

T'look forward to a long and fruitful friendship.

Joseph F.Kennedy May 5, 2002
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A Manual for Building Earthbag Shelter

A: Lining a Circle
By following the construction drawing, it is necessary to draw a core line (center line for wall) on a
construction site.

(1) Draw Circle <see Figure 1>
1. Create a center of circle and nail a steel post. Tie a rope at the end of pole.

2. Tie a steel pole at the other end of rope.
3. The length of out-stretched rope will be the radius of circle (shelter).
4. By stretching the rope, draw a circle with a steel pole attached to the other end of rope, just like

making a circle with a compass.
5. The core steel pole in the middle of circle will be the guideline when piling the earthbag. The

center pole should remain as it is.
(2) Draw Straight Line
1. Nail pole at both end of straight line and affix a rope. <see Figure 1>

<Figure 1>

-*Attention:
(1) A circle line drawn by steel pole will disappear easily. It is necessary to redraw a circle with

color spray paint.
(2) A steel pole posted on a ground can be invisible to the eye and may cause injury. Cover the top of

pole with a white cloth or wrap with anything visible. <see Figure 2>

<Figure 2> L
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B.

Making Foundation

(1) If one finds a site (foundation), which is already

well established there is no need to make a new
foundation.

(2) If the surface of earth is soft, it is necessary to

w

-~ Attention; —

firm up (strike) the foundation. <see Figure 3>
1.

Using painted circle line as a center, draw two
parallel lines on both side, 15cm each.
. Dig 30 cm deep, the domain inside the two
parallel lines to make a ditch.
. Fill the ditch with macadam.
. Strengthen (harden) the macadam area with
a tamper. <see Figure 4>
. by using leveling instrument, make sure that
the macadam surface is level.

Keep the dirt, dug out when making the ditch
(for foundation), at a fixed place. This material

can

later be used to fill the earthbags.

C.
1)

- Attention:
(1) For a simple type of wall, it is not necessary to mix the cement in the fill mixtur

Mix Cement
A ratio of earth/sand 90%, water 5% and

cement 5% is a fundamental mixture percentage.

To avoid inconsistency in density, mix the
content well. In principle, use this mixture
for a basic earthbag content. <see Figure 5>

However, if the earth/sand contains enough
moisture, it will not be necessary to add water.

<Figure 3>

<Figure 4>

tamper

macadam

<Figure 5>

(2) For openings, where greater force will fall, the ratio percentage of mixture
will be different from the one mentioned above. This will be explained later.

|
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D. Loading Earthbags (1)

Earthbags are usually made of polypropylene,
however, depending on region you are working,
one can use cheaper items for bags, whatever <Figure 6>
available. For example, hemp bags for filling
grains or Burlap sacks.

(1) Normal Case

1. Fill the bag with a mixture and close the
top by pulling strings, however no need
to knot the strings.

2. Pave the bags and make sure that the bags
are tightly lined together. Keep the strings
of bags out (do not hide between the bags).
the strings will be used later to keep the
pasting foundation in place when plastering
the wall. <see Figure 6>

3. Lay the bags as with bricks, so that the joints <Figure 7>
of previous row will not line with the joints
of next row. The bags of the next row will
cover the joints of the previous row. <see Figure 7>

4. Do not forget to poke the corners of bags so X
That there will be no pointed corners. <see Figure 8>

[

<Figure 8> -

(2) Case of Piling Earthbags Around the Opening Areas
1. Add 10% of cement to the mixture ratio, instead of 5% mentioned above.
2. Shape and construct the board and adjust to the opening.
3. For entrance, pile the bags so that all back side of bags will face (not the closed
string side) as shown in Figure 9. <see Figure 9>

<Figure 9>
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E. Loading Earthbags (2)
(1) After Layers are Drawn.
1. In case of circular shelter, measure and
confirm the equal distance of circle with
a rope tied to the center pole. <see Figure 10>
2. In case of straight lines, as with a circular line,
after bags are in place it is necessary to tamper
them as to keep the bags tightly in place.
<see Figure 11>
3. After tampering the bags, make sure that the
Top surface is level by using leveling device.
<see Figure 11>

<Figure 10>

<Figure 11>

l-, tamper ]

Earthbags

(2) Placing Barbed Wire <see Figure 12>
After each layer, use the barbed wire (a stand or two) to tie the bags together. For
close-in bags, use two strand of wire for the rest one strand is enough.
<see Figure 13>

<Figure 12> <Figure 13>
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(3) Placing Bags on Top of Barbed Wire
When placing bags on top of barbed wire,
first place a board on top of barbed wire.
Place a bag on top of the board in right
position without getting the bags ripped
up by the barbed wire. This way, you
will avoid mistakes. Even if you make
a mistake, you can readjust the board
to a right place.

<Figure 14>

(4) Continue Piling and Layering the Bags

1. Basically, just repeat the above process. \

2. After two layers each, check also the s
perpendicular line, using a rope tied
with a stone or with a measuring L/
stick. <see Figure 15>

3. Adjust the gap by hitting the bags with
A mallet to keep the perpendicular
Line in order. <Figure 15>

(5) When Piling Earthbags on a High Place
When piling bags on high places, first fill
only 1/3 of the bag. The remaining fill
mixture should be put in a can and handed
to the person standing on top of pile. It
is preferable to fill the bags in position to
avoid picking up and moving heavy bags,
which may strain your back. <see Figure 16>

<Figure 16>
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F: Building Earthbag Dome
(1) Draw out a plan, the one twentieth
(1/20) size of the actual dome, and illustrate a radius of each layer
of bags.
(2) Make a Compass
1. Provide metallic parts:
a. Metallic part with a wheel for a movable chair. Remove the wheel.
<see Figure 17>
b. L-shaped metallic part. <see Figure 18>
c. Ring-type metallic part to fasten hoses, pipes, etc.
type of part, which can adjust the fastening. <see Figure 19>
2. Provide wooden parts:
d. Piece of wood for a foundation of compass. Wood piece to
be placed at the center of circle arc. <see Figure20>
e. Piece of wood for the radius of compass. Wood piece to check
and measure the radius of piled bags. Material like bamboo, thin and
strong, is well suited. <see Figure 21>

<Figure 20>
Wood d.

<Figure 21>
Wood e.

3. Making Compass
- Install metallic part (a.) on top of wood piece (d.) <see Figure 22>
- Install wood piece (d.) at the center of circle. Make sure that the
height of wood piece is same as the starting point of dome roof.
<Figure 23>
- Fix wood piece (e.) to the metallic part (a.). Make sure that the
wood piece (e.) is movable. <see Figure 24>
- Fix metallic part (c.) to wood piece (e.). <see Figure 25>
- Draw numbers on the wood piece
<Figure 24>

R 4 P
<Figure 23> 2
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<Figure 17>
Metalic part a.

<Figure 18>

Metalic part b. !]
L

<Figure 19>
Metalic part c.

<Figure 22>

<Figure 25>

Page 6




[E#1—A Manual for Building Earthbag Shelter]

(3) Pile the Earthbags
1. Piling one layer at a time is same procedure as above, however, you
must be especially careful to the change of arc per layer.
<see Figure 26>

<Figure 26>

TR

A4

2. At each pile of arc, match compass metallic piece (b.) with metallic
piece (c.). By putting metallic piece (b.) to the layer, one can
measure and check the arc. <see Figure 27>

<Fiqure 27>

3. Two strands of barbed wire for the arched layers.

4. At the top of dome, the radius curvature of earthbags will be
really tight. Reduce the amount of fill mixture in each earthbag,
making the size of earthbag smaller. <see Figure 28>

<Figure 28>
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